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INTRODUCTION
The "Order Lernaeopodoidea" as defined by Yamaguti (1963) consists of four families of parasitic copepods. They are Lernaeopodidae, Chondracanthidae, Naobranchiidae, and Sphyriidae. However, Ho (1970) has presented evidence for removing from it the Chondracanthidae and Kabata (1969b) has added to it a new family, Tanypleuridae. Therefore, the "Order Lernaeopodoidea " as it now stands consists of four families: Lernaeopodidae, Naobranchiidae, Sphyriidae , and Tanypleuridae. Although there are doubts about the constitution of these four families of Copepoda as an Order, nevertheless, they form a coherent group and, for the sake of convenience, will be called "lernaeopodoid Copepoda" or "lernaeopodoids" throughout this subseries of the manual.
The lernaeopodoid Copepoda consists of some 300 species of extremely transformed copepods. They are all parasites of fish and known to fishermen as "gill maggots," due to their frequent occurrence on the gills of fish and the habit of wiggling their saclike bodies when irritated. Our knowledge of the biology of lernaeopodoids is particularly poor. Many species are vaguely known and have never been rediscovered or redescribed since their original description . A complete life history is known of some freshwater representatives (Achthere and Salmincola) and only a few larval stages are known of the marine species. Information about their relationship with the host, to which they are permanently attached , i even more scanty.
The adult female of lernaeopodoid characteri tically lacks copepod features , with a cylindrical cephalothorax attached to a baggy trunk and carrying no wimmmg legs. It attaches to the host either by burrowi ng into the fie h with its modified, elongate cephalothorax ( Fig. 1) , or by planting the bulla at the tip of it modified maxillae (Fig. 2) into the integument. The member of the 'Department of Biology, CaliforOla tate l'niversit~. Long Beach. CA 840. family aobranc hiid ae are different from other lernaeopodoids in fastening to their hosts bv wrapping the modified beltlike maxillae around the gill fil men! Adult female Lernaeopodidae and ~aohranchllda ha\ e their maxillae located posterior to the maxdhped . A(-cording to Kabata and Cou, ens' (l97:~) "t ud\ on t hl> development of a freshwater lernaeopodid, this peculiar and unique transpo ition of appendage. occur. dUrIng the later period of lar\'al development. 'I h I rnaeopodoid larvae, copepodid and chalimu stage, aTt> parasitic on the same ho t where the adults are fClund After the last molt in the chalimus stage, the adult female emerges and enters a period of metamorphosis and loses its copepod appearance.
The male is dwarf and frequently found attached to the female by means of its maxillae and maxillipeds. It lacks the locomotor appendages as in the female but no transposition of the maxillae occurs. After mating, the male either falls off the female and dies (thus, in many species only the female is known) or remain s attached to the female for the rest of its life. It is not known whether the dwarf adult male feeds.
The appendages that are retained in the adult lernaeopodoids are the antennu le , antenna, mandible, maxillule, maxilla, and maxillipeds. All of them, except the maxillae in Lernaeopodidae and Naobranchiidae, are crowded at the tip of the cephalothorax . In a few species of ClaL'ella. however, vestiges of thoracic appendages other than the maxillipeds may be present. The mouth is located at the tip of the oral cone , which is comprised of a modified labium and a labrum. The tip of the mandibles are inserted into this oral cone. This arrangement of the mouth parts is also seen in the Caligoida and siphonostome Cyclopoida.
The family Lernaeopodidae is the largest of the lernaeopodoid Copepoda, containing about 260 species. However, on ly 12 spec ies of this family are known to occur within the range covered by this manual (from Maine to Virginia). Although four species of Sphyriidae are presently kn own from this region, neither Naobranch· iidae nor Tanypleuridae has been reported. Since only a fraction of fish spec ies occurring off the coast of the northeastern United States have ever been examined for the cope pod parasites, more species are yet to be reported.
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The female lernaeopodoids damage their hosts by feeding on the tissue of the fins and gills and by injuring hos t ti ss ues with the bullae and the anchorlike cephalothorax. Their burrowing cephalothorax sometimes perforates the abdominal wall and penetrates th e visceral cavity. The sphyriids show some preference for attachment to the region of the dorsal aorta of the host , causing serious deleterious effects to the host.
In co llectin g specimens of lerna eo po do ids, one must be very ca reful not to damage the burrowing or attaching part of the parasite, for , in many cases, this anchoring part of the parasite i of prime taxonomic importance (Kabata and Cou, ens 1972) . If removal of the parasite mu st be done in the field without any optical aid, a genef0US amount of host tissue must be taken together with the parasite. The parasite is preferably preserved and tored in 70( ( alcohol. The tudy of its external anatomy ometimes requires dissection of the appendages. This is done first by soa king the specimen in lactic acid for several hours and then removing the appendages under the dI ssecting microscope with a pair of fine needles. These appendages should be mounted in a drop of lactic acid (80(r) on a sli de and then studied with a compound microsco pe. Staining of the appendages is generally not nece sary. A special method for studying the copepod appendages devised by Humes and Gooding (1964) i highly recommended.
GLOSSARY
The lernaeopodoid copepods are so much transformed that some of their external features are quite different from a typical copepod. Therefore, certain terms which are not u ed in the anatomy of an ordinary copepod have been coined by investigators in working on this group of Copepoda. The following term are used in this key to describe certain external features that are useful in identification . Some of them are illustrated in Figures 1 and 2. antenna one of econd pair of appendages that has fle hy appearance, with either one lobe (uniramous) or two lobes (bi ram ous) . bulla a button-, cup-, or knoblike structure located at the terminal end of the maxillae. It is an attachment organ found in Lernaeopodidae. carapace a dorsal shieldlike plate on the anterior end of the head . cephalothorax a cylindrical, long structure representing the fused head and various parts of the thorax. egg soc a sac or cylinder attached to the posterior end of the body and containing fertilized, developing eggs. fimbriate process a cluster of fingerlike projections occurring either on the maxillae or at the posterior end of the body. genital process a single protrusion located at the center of the posterior end of the body. head anterior end of the body that bears the antennules, antennae, and the mouth parts. It is usually enlarged and/or covered with a carapace. maxilla in Lernaeopodidae a modified, fleshy, armlike tructure that holds the bulla. It is translocated to the posterior end of the cephalothorax in the course of development. maxilliped one of sixth pair of appendages that is translocated in Lernaeopodidae and Naobranchiidae to the po terior end of head right behind the mouth or at a short distance from it. neck a portion of transformed cephalothorax appearing long and . lender.
posterior processes a pair of either simple or branched protrusions located at the posterior end of the body. They can originate either dorsal to the egg sacs (dorsal posterior processes) or ventral to the egg sacs (ventral posterior processes).
trunk a tremendously enlarged part of the body that represen ts the fused various parts of thorax and genital segment, with the vestigial abdomen identified by a slit (see Figs. 1, 8 ).
KEY TO THE MARINE LERNAEOPODOID COPEPODS OF THE NORTHEASTERN UNITED STATES
The following key is constructed for the 16 species of female sphyriids and lernaeopodids that have been reported parasitic on fishes from Maine to Virginia. A separate key to the male is not given because the dwarf male is characteristically attached to its female partner; an identification of the female will automatically lead to the identity of the male. Furthermore, some male lernaeopodoids do not s how specific or even generic differences.
Attached to host by burrowing its modified anterior part of body (head and neck) (Fig. 1) . Paeon elongatus Posterior proce se profusely branched (Fig. 3B) or covered with short cylinders (Fig. 4B) . . . . . . . . . 3 Figure : 3 .-Sphyrion lumpi; A, head and neck;
B. trunk showing posterior processes.
(2)
Head short and wide, with enormous lateral processes (Fig. 3A) ; posterior processes branched (Fig. 3B) Head long and cylindrical; post.erior processes covered with short cylinders (Fig. 4B) 
(3)
Head stout; anterior end of neck bearing spherical outgrowths (Fig. 4A) 
(1)
Trunk and maxillae with fimbriate processes (Fig. 6) Maxillae long; posterior processes present (Fig. 2) . Antenna uniramous (Fig. 7B ) 
(7)
Cephalothorax attached to anterior end of trunk (Fig. A) . p to 5 mm . ('laL pll{Jdp.~ rUffO.~a 9 (7) Cephalothorax attached to dor al urface of trunk (Fig . 10) . 
(6)
One pair of posterior processes dorsal to egg sacs (Fig. 12) ; parasite of elasmobranchs . . . . . . . . . . . . .12
One or two pairs of posterior processes; when one pair, always ventral to egg sacs (Fig. 14) ; (Fig. 14) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14 13 (11) Two pairs of posterior processes (Fig. 2) 14 (13) Genital process extremely small ; trunk distinctly longer than wide (Fig. 14) . Up to 8 mm . . Brachiella rostrata 14 (13) Genital process large ; trunk about as long as wide ( 15 (13) Ventral posterior processes slightly longer than dorsal; cephalothorax distinctly longer than trunk (Fig. 2) 
ANNOTATED SYSTEMATIC LIST
The following checklist of lemaeopodoid Copepoda is arranged alphabetically in families, genera under their family, and species under their genus. Notes on host and distribution are given. When more than one host is known, their names are arranged alphabetically in genera and species under their genus. If the common name of the host is known, it is given immediately preceding its scientific name. References to important works are cited. 
Family LERNAEOPODIDAE

Family SPHYRIIDAE
Lop houra bouvieri (Quidor 1912). Buried in trunk muscle
